Soil water repellency (SWR) is a notable cause of overland flow and soil erosion in 11 mountainous coniferous plantations in Japan. The factors determining SWR intensity were 12 investigated in two coniferous plantations of Chamaecyparis obtusa and Cryptomeria japonica, in intact 13 tree plots and cut tree plots on the same hillslope. The SWR of Ch. obtusa plots was stronger than 14 that of Cr. japonica plots. SWR intensity decreased after tree cutting. There were no significant 15 differences in SWR between upslope and downslope of individual trees/stumps in both tree species, 16 though downslope of Ch. obtusa individual trees had higher SWR intensity than that upslope. SWR 17 intensity and soil aggregate stability were positively correlated in the Ch. obtusa intact tree plot, 18 while in cut tree plot this correlation became weak with no significance. Soil aggregate size had a 19 non-significant influence on SWR intensity. These findings suggest that SWR intensity was not 20 related to the soil aggregate sizes, but the hydrophobic substances had a role in soil aggregation in 21 the Ch. obtusa intact tree plot. Destruction of soil aggregates could occur after tree cutting because 22 of physical disturbances or increased input of different types of organic matter from other 23 vegetation into soil. The presence of Ch. obtusa species has introduced a source of SWR, although 24 uncertainty remains about how hydrophobic substances are distributed around soil aggregates. On 25 the other hand, the distribution pattern of soil water content and soil hydraulic conductivity 26 around Cr. japonica was related to other factors such as litter layer and hydrophilic soil.
respectively. Both plantations have density of 1600 trees ha −1 . In total, four study plots were chosen or stumps for collecting soil samples. Soil samples of 0-5 cm in depth were taken at 0.5 m distance 98 upslope and downslope from each individual tree/stump (Figure 1) . Therefore, there were five 99 replications for each individual position either upslope or downslope of individual trees or stumps.
100
A total of 10 replications (5 upslope and 5 downslope) were collected in each plot. The average 101 distance from other individual trees or stumps on the upslope and downslope areas of selected trees 102 and stumps was ~3 m in Cr. japonica plots and ~4 m in Ch. obtusa plots. Two sets of soil samples were 103 collected to measure SWR intensity and soil properties, i.e., soil texture, soil bulk density, soil 104 porosity, soil organic matter (SOM), soil gravimetric water content (θg), and mean weight diameter 105 (MWD) . The soil samples were transferred into the laboratory within 24 h and air-dried at room 106 temperature (20°C) for about 1 week (Table 1; for further detail on the study site see [21] ). Values are mean ± SE (n = 10); data for soil texture, soil bulk density, and soil porosity were retrieved from [21] . Soil gravimetric water content (θg, g g −1 ) of air-dried samples was also measured [32] .
140
Approximately 10 g air-dried-soil samples were weighed before and after drying for 24 h at 110°C.
141
The following equation was used:
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where θg is soil gravimetric water content of air-dried-soil, and IW and DW are initial 144 (air-dried) and oven-dried mass of soil samples (g), respectively.
145
In the field, two analog capacitive soil moisture sensors (S-SMC-M005; Onset Computer
146
Corporation, Bourne, MA, USA) were installed (with 45° angles) at 5 cm depth of the soil at 0.5 m 147 upslope and downslope from individual trees/stumps that the soil was not sampled (eight sensors in 148 total, two in each plot). Prior to installation, the soil sensors were calibrated by testing them in dried 149 sandy soil, saturated sandy soil, and tap water to check their accuracy. Two sensors in each plot 150 were connected to a logger (HOBO RX3000; Onset Computer Corporation) to record hourly soil in all data (40). One-way analysis of variance (ANOVA, Tukey_Krammer) was used to detect the 181 differences between SWR intensity between upslope and downslope areas with five replications.
182
ANOVA was also used to detect the differences between SWR intensity at different soil depths, SWR 183 intensity between different soil aggregate sizes, and SWR intensity before and after breaking soil 
202
The MED test at different soil depths showed a decreasing trend in SWR intensity with 203 increasing soil depth (Figure 4 ). The SWR intensity had a significantly higher intensity at 5 cm soil 204 depth in Ch. obtusa plots than that at 10 and 30 cm soil depths (Figure 4 ). In Cr. japonica plots, 205 significant differences were only detected in the Cr. japonica cut tree plot with higher SWR intensity 206 at 5 cm soil depth than that at deeper soil depths, although the intensity was not so strong.
207
Physically broken soil aggregates showed significant decreasing SWR intensity in the Ch. obtusa 208 intact tree plot, while SWR intensity did not change significantly in the Cr. japonica plot ( Figure 5 ).
209
Ch. obtusa intact tree Cr. japonica intact tree
Ch. obtusa cut tree Cr. japonica cut tree 
217
Soil properties in the study plots are summarized in Table 2 . The SOM and SWR intensity did 218 not show any significant correlations (Table 3 ). The θg and SWR intensity also did not show a 219 significant correlation, while monitoring of soil moisture for two weeks with one rain event showed 220 dissimilar patterns around Ch. obtusa and Cr. japonica individual trees and stumps ( Figure 6 ). Soil 221 moisture among individual Ch. obtusa trees showed different patterns with higher soil moisture 222 content on the upslope and lower on the downslope, while soil moisture was similar between 223 upslope and downslope of individual Ch. obtusa stumps ( Figure 6 ). MWD showed significant 224 positive correlation with SWR intensity in the Ch. obtusa intact tree plot ( Table 2 ). The correlation 225 between MWD and SWR intensity became negative weak in the Ch. obtusa cut tree plot (Table 2) . 
226
237
The soil aggregate size experiment showed that the different soil particle sizes have 238 non-significant effects on SWR intensity regardless of tree species and intact tree and cut tree plots 239 ( Figure 7) . Soil aggregates showed higher SWR intensity in the Ch. obtusa plots than that in Cr.
240
japonica plots (Figure 7) . The SWR intensity among all different soil particle sizes was also higher in 
247
In this study, we attempted to examine the factors and mechanisms maintaining the SWR of 248 forest soil in two common Japanese plantations. It was clarified that SWR is maintained by the 249 presence of specific tree species and is associated with the formation of soil structure. Previous 250 researchers have suggested that SWR is generated as a specific byproduct of tree species (mainly 251 coniferous) in organic matter shapes in forest areas [2, 16, 19, 34] . Our study showed that Ch. obtusa 252 widely supplied water-repellent materials to forest floor soil surface (Figure 3: GLM) . In contrast,
253
high wettability of soil particles around individual trees of Cr. japonica caused low SWR intensity 254 and resulted in homogenous high-water content in the soil [21] . However, since various soil 255 characteristics (SOM, θg, MWD, and soil aggregate sizes) had no significant spatial distribution, the 256 mechanism by which the water-repellent material is maintained on the cypress forest floor is still 257 unknown.
258
After tree cutting, the SWR intensity decreased, probably due to the decomposition of the 
265
Strong SWR intensity is one of the important factors for reduction soil hydraulic conductivity 266 and increase overland flow in small and large scales [6, 7, 8, 16, 21, 35] . Our results also showed be because this cut tree plot is directly exposed to solar radiation and thus has a high evaporation 279 rate ( Figure 6 : Ch. obtusa individual stumps). However, the distribution pattern of soil water content 280 and soil hydraulic conductivity around Cr. japonica individual trees or stumps is likely related to different patterns on the upslope and downslope of individual trees and stumps ( Figure 6 ).
290
However, no significant relationship between these change patterns and soil characteristics was 291 found, suggesting that water infiltration on the forest soil surface depends on local soil 292 characteristics rather than average soil characteristics. Liang et al. [22] and Kobayashi et al. [17] 293 showed that root development plays an important role in soil water infiltration, so it was estimated 294 that the water movement in the forest floor soil surface was controlled by the combination of roots 295 and SWR intensity.
296
Some previous studies have reported that SWR has the ability to enhance the stability of soil 297 aggregates [2, 3, 38, 39] . These studies explained the possible gluing feature of attached hydrophobic 298 substances to the soil aggregates, which acts as cement and causes increased soil aggregate stability 299 and reduced swelling [3, 38, 39] . In this study, the positive correlation between SWR intensity and 300 MWD explained the effect of SWR in increasing soil aggregate stability in the Ch. obtusa intact tree 301 plot ( Table 4 ). The diminishing SWR and higher SOM in Ch. obtusa plot also showed the likely 302 reduction of SWR intensity and destruction of soil aggregate by soil erosion and the possible 303 production of different types of organic matter from annual plants in the Ch. obtusa cut tree plot 304 (Table 3 and 4).
305
Doerr et al. [3] reported that coarse and fine soil aggregates can influence SWR intensity. They 306 explained coarse soil aggregates (sand) with low surface areas have more spaces for the settling
